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^S^Blc^lifi^fc'-A^iilDX*^ 

^©5*s©'>&< tfe-ooiBfma^ **ta-r**iiis 

XfA. 

*»«su»«at j FatfaiMif«tt^' © 3 ^-r 7*©^fi& 
wB«i*j*«r»£-r**g!:Hu messes** s©«Mt 

<hTSatE©SIS&3£©fc©©>'X7-A. 

(§McJg5] 7-f— ;H«X* visa >i^fL, ffiS 
^SS^BKa^WKftttSW^Ii^fc^ 7 A 

<h. 



X^A. 

SfrES«©±B^^«JSB^e.*c-5, -*«f«feTP, 
«#*s^«mfttfiKi«f«t»© 3 y©w*«[ 

fat. 

A&E*ffi©±B^«J!£Ba>e>£i;-5, 

*4<tt»-^OI7D7d'¥S*lrU »1S«©S 
H©EE;*l£*flsSii-fcj&«&. H«rC»2a«*tft3tt-r* 

fc©©jt^fWffli^g:<!:. 

XfA. 

[WjfcJUl 1] (a) «S©firg$j|i|^-r4Ci(Cj; 

(b) x^-y^ (a) Tin«eanfciWE36«©Bfaffi« 

(cMe«htlll[?bf-A«flli4^««X7-T/^. 

(c) i»E*«*B©«»EBfafi[ll*«iE«f««[^tf- 

(d) ilBXf77' (c) ©ifiLT, ME*«©± 
KtfiSiMNItt?a> 3 ^-f 7 , ©*MMt : F©'5 -6 ©'>& < 
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XfA. 

^©5 *,©'>&< £t>-o©^m&^£&ffi-f s&aifg 

[»*B15] iHB«iS£fI^3 7AB. MESS 
XrA. 

[fflf$9i 1 7 ] iWf3X£^©tt. «lt!2 *«©£■ 
T 5 2 OOI7D y t*1*ltt 
[IS*3S18] ffiE*«©/^->£ffS2©/^-> 

M*il9] WIB7 7-f ^>h¥g«. ffiE£«£ 
fifB#«&Tt*-A^glCil(jWiCfirfiM^S-B-S d £ 

t»fst-r*a»**8 tciB®©->x^A„ 

di:$r#m<i:-r^>tt#3l 1 9 KE®©->X^A. 
[tt#JJI2 1] mFlBT^-f />h^g«. ilSns 
S«©I»/^->S«fflH, AttE££0ffi(B8££ 



MfB^ ; EU^gt®(a-r^WfB7 7'f ^>h^gfi. & 
3£ $ n £ S« £ g ffrtfj fC&Bg£ $ it Z> tz tb \Z £ tl 
fclMB«lSttfflt-* 1 9CE1 

A. 

C # b T t> « d i Sttftt t -T 3 3 fcffifc© 7" 

A. 

A. 

CES&©->X^A. 
[»*JS2 8] *«iSlBCffi«&^fc:-A£ii»5X* 

8UB*1£©-k®3£t'>«j£ffi7&>£>£CS, 
Xf A. 

[w«2 9] mE»«s«ieu MES«««iwrE«r 

S&^P £ - A tc J; 0 7, * * > 3 tlT US p B T . ffiESft 

5R3S2 8 (Cf3«©->X^A„ 
[«f«3 0] l»ES«tcWLTiWEffi«*A^fc'-A 

&»»s-a-T. mE»«*i»Effir«e^e-AT^=ir-v 

2 8 »Cf3®©->X^A„ 

[1**31] ffirE^m^e-A&WE*«*s± 

8tCE«©->X^A. 

m^ : Pf-A^ME*1S±lClE58»cae#^-5^l&i:, 

MEttBW^#ai=«tojii3e*nfcts*?&ffl^Ta(iEa 
sow SttBtmEW att^ f- a zmft £ 
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- ^SEvX^A. 

[lf*JS3 3] X5r;/7 (a) tt. ttB#W©fc*C 

ifi±©n * - > s&m-r -s c: i \z «t o t& $ ns d <fc 

tW*^3 4] MfB^ffiti. (e) BfjfB*«CDf?rMCD 

u 

XT'^ (a) tt. ffiK3S«©SfflWtt£;*?-y:/ 
(a) T^#»#$nfc#f4<hJ*iRT3X^-y X* (f) 

Cli:^#iS;<i:-r-5«*3Sl 1 KB*©***. 
CW*JS3 5] 7ry^ (a) tt^tHc«fcO*:Stl 

[0 0 0 1] 
[0 0 0 2] 

So 2^fC^<W->X^A^. Tt^VX^cDi 

P. 4, 247, 203 ^&?>*4,805, 123 #£#HS bTT^f ^. £ 

tt<=>©->x^AT-fa> 7* bTx^iSciAtei/??;^© 

mmzX.-oXVT-j 9 )l±CD?^ ^^-T-5c75t'CAD 
(Computer Aided Design) CD-?— Xt^-f 
UE-r-SCltfCfctjTa^-r-S^a^fcfc^^tlfc. U.S. 
P. 4, 926, 487 L^L&#t>. Xg^X £ C0^P(g 

ttW^ifttAteS^X^ hJlX'i$M,&U^<DX\ 

Jt¥ UV^7 7-C -SWT«0. 35 5 i7 □ >£tT©«t«tt 
[0 0 0 3] XS?7^0^Si:bT, jfeSESffi^Sfifc 



d CD «fc 5 & 2 O (Dm&fr 5> -£-CD*£fc v X 
[0 0 0 4] ^BJS, ±|BC3SSSrlSi*f -SdiSrB 
[0 0 0 5] 

[t£g£jgft-rsfca6cD^©] L^lftKfll 

a^ttawiitt'f taiBwms^) cD4>&<£t>i 

jWHfWKtiP b-Ai:J:D^t>^ tlx ^ Z> ffl \zMfo \z 

[0 0 0 6] ^CD^lSSWCtt. Ifi©l»tSi'XT 
fc^«fe^lf-ASrjioTX+-v>-r-5#«!K^tf-A 

«JS®*^5!*-r-5 3a«coW*^, MPl3-^m*£ 

[0 0 0 7] Sg3CDHS£WCtt, SKaiHKWfMl^ s 
7J |6jf*WT 5»tSf X * > ->X r- A t^ft*«BB* S 

©AMBITF-. IPS— a^rlKaWMS^**: 

[0008] su©**^**. assssjcwms? t 

#|S]fWT Sffimftrf X + r > ->X ? A 

mtRmzj}$\mf?2>$imm?ft^7A£, msmm 

[0 0 0 9] m5C0^SS^Jft«. *1fi«ffifC^^* 
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[ooio] m6o$£mmz\$. mmmmz^n^.^ 

[0 0 1 1] J6 7©£«0i|K:tt. aHRSJBKflMili^P* 
^fattttT 5j«fffi^X* -v > ^A i^ffi^Bfl^^ 

[0 0 12] m8©?ii£WC«. S^»g»i^fi->X^ 

O^ffiJ-Sfm^bf-ASrii-pTX^r^ >-r-5^f*^ 
f-A^Si. jfflBaS«©±a*WiJ£®a* 
3lSrotttf. fiPftzi&tfatfc^ «**a«f«li[ 

^ s tzim&ffinm^ © o ft ©'>& < 1 ft-o 
[0013] &9<Dmm&mz, mm.cD&mm.&i'K'r 

k*-A^©<h. tf|B*«©_h®*<r>ttJKffiA>ftS8£-r* 

3ii©wtf, ip%-^#mst^. a^aawraia 
? g-fcttSiaffia&^rosft©^^ p£tfetn-r 

•£&it}§§^gi<h. ras#K:j*2#»u m2©*4&©#?S 

[0014] mi o<D$kmm\z\*. rur—yifijttiLiiti 

T^*t>t*f^ff-AfSt. lWtfi*«©±® 

t^iiEs^etits 3isoist ef. wft— 
as^F. »#«&aa»^sfctts»«Fa8^©3ft© 

*->Sa2©/^->£Jfctt-r*Jfc«*fl:.i:. 

o. 

[0015] mi i ©**«»:«. istifsffl^ta 
mmiz&mtfttzxTyT't, iwri2Si£©s£iAMaB 

•taaatt?. 0-&=*ttaa?. i^tafiefs 

fcK«§j§ffi«&^©3ft©'>fc< <tft— O^liitSX 



[0 0 16] mi 2©SIJg0i]tC«. *^HlC1?fmS^ 
2*lT^T. mrt2->XT-A«. iftffi»1£S®l::^a&^ 

Btfisoa^aawrata^ t, s«£iii®-rai§ji*5« 
[0017] mi 3 ©*»«»::«. sffi^a»w»c^s 

«. »«38ffiK:fflfatlH t K— >-r-5^« 
e?t*-A?gt, «nES«©±ffi*W*J£Ba»&«£ 

■rsaaaroaaa^ ep^-^is?. «#»a«F 
m,u -t©rai;as«*stfini£Eb. ^©^icwtBffi©:© 

»«©5 ft t"b—3©«WESfr5il2»*at, 
[0 0 18] 

H£ffl&tfS89i©3&*] *afitt. m&mmvxm-?* 

^ffl^fcS^WiC^T^-S^vX^ASrit^-r-g.. 
^T©ittWt?tt«^t:*-A*i{5effl^n-5*i, R«©SW 
*^©^-f ^©ffiaErf-fc:*— AfCjgffltf^, Lfc^oT 

6j[Tt^$n-5«^e-A^tcfS^$nsft©Ttt^ 

>A ^ c *J L T ft T <& -5 . 
[0 0 19] ^©ifcSfflfc^iMMttt, 

+^>xtf-K<&#bj.oa«©«ti*«Afc^u- 

[0 0 2 0] #a9!©*r«&1$att. S*©^ "7*©* 

Pis$^aiT-#-sttftfc. •^ne»©*i5§£EgijT-#'5fg 

J^KSHgjTr^-S. X^-77.^±©eit^tiig§© 
ffiL&^ft©t&*. -^m^tHagCkoTttttHiS 

n-g. *^*«tam^tb#i-c««iaj * n& 

±l:^'J>^n&liCT, a^©^-f ^©^RSSrKSiJ 

|SfS£ESiJT£-5,, 
[0 0 2 1] C©->XT-Af4. ¥^i!!jt»C®Lfc^< 

©tj^^^fflrs. «!fe«H*ja*0sn*©*i»±-r 
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\Z$&CZ>tz.sb\z, 6i©«f8ftiB^I/y h±l:Rtft 
[0 0 2 2] 

[HJEt&J] m 1 lCte#fg§30&3£>'X^i> 1 0 <D±&(D 

coir >U— 1 L T^lSlf BttttAf«K» 3 tiT ^ £ . 
[0 0 2 3] C^ttffiS/X^A^^Oftft^— IP 

a>e><£>«-j§^ &WF2><D\ l zmmznrz7"-?'<-x 
[0024] ts^n^vx^ 5 7»4*;uy-K:«»a 

yXr-y2 4±<Ott^ tf-An ^ A 2 0<OT^S»« 

<t^T^A>F7-3 4IC#^Srji^c:i^ < ±:oT 
jtj££n, -7X?57±©77yh^yyf 59 (0 2 

5 7 ^mmz^mmft^^M^T,^ 5 7 £#-tr 
h (§£*) 2ns. ^^u-^-«5t^T^-r^ 

nfcmmm&tt&mmztsiZo cnx-m^r^-i 

[0 0 2 5] t^l/-^«i^TM©77< ^ > h^: 

> hn>tf^L— * 2 1 \Z&&-tZ>. C<7)n>tfzL — ^ 
tt, '>X7A3>ea-^ 3 6 £18iBUTfMbU x$4 



[0 0 2 6] 37^2 0 L^CD^T^-I b yXr 
A22, 7^-DifiBrSligB3 0ttftm«3 2tt, «Tfc 

tt, ^)^n^A©]fflizi>e^-^4 2, tf^7U-A 
A'7774 4, S^ffl^ (7^^fy*>3» HuByn-fe: 
7*48, <B[S]=3 > hO-7 5 0, / : euyD7^52 
<D£8a**oT*0»T&Sn*<&T&£. VME/U, 
BP^VMEl, 2 9ttU-yyXTA|lllOIfflU>?i:l 

[0 0 2 7] 5 7 <D$i&fflm\Z£>tfZ>Z>^-zS2 

4<D&m£&W)fc, <ifpin>ho-75 0, /t'jyn 
7^5 2 t77-f ;*> hn>tW 2 1 (BSJffiKafci 
T% Xf-yif-#2 6 tT»»2 8 tlUoTMUS 

[0 0 2 8] ifcg^E-Fa^-f 'T'^^XmS 
^Kte. ^t'J^O^^ 5 2£iII3LT^£^--*^-- 

[0 0 2 9] HR<B*»BJ3tt. 8 

D7^ 5 2^f-^l:So*tfe^tl§o #Xh7 p Pt7 
1t5 8 ch^Rgyn-t>yit5 6RUCDjIfI«* /UVME 2 

3 i s^Ltasns, 

[0 0 3 0] £f£<0>X5\fc>©»f£tt. -f-1f*yWt 
X (Ethernet bus) KSflU Lt^Sr- ^/U 2 3^^b 

-^36, n.— if^-^-H4 0 <hn>h!zL-^^>rX 
^K3 8l:J;oTasn5. xif— *y h«if o y 9 
X#*t CD 

[0 0 3 1] Wz. m2 ■ r-^^-X^E- H 

uutiiTX^ 5 7±(C— ^CD^-f 6 4?^£*lT 
l^, y-Y 6 4rtKtt&£^£H'i>««6 
gSW#at^c :©«7X^ 5 7±CiMffi 
*fi*<S3&£nT^5S«T&£. ^ 6 4<D^S£UT 
^2>£Z\Z, xtt^(DX + t>W^iXf-y2 

a. OOJOfil) 6 O^I^DjE^^WTS^&X^-voLrt^ 

zszLifl#>{ 6 4<0*fiiJ^-r^t, Xt 1 — >*2 4tt£# 
<©X*-^iSKTTy*|p3fC»l!iSnS. TX^57 
C0x-ylg|tiXf-x2 4«i:37A20(Ox-yI 
S*^iE««C— SL&^OT. Xf-y2 4(D»R^ 
fttn5A2 OOhf-AfflfSitt, tn^ti, jf* 6 4 CD 
X*-^ >©MK: x £ y $c#£ fctPo 
[0 0 3 2] Hit>««6 5«r+»fc«3lE-r*fcAlC, & 

*f4/i^->6 2*mmz&m\sT'i=Tt>nz> 0 n*?-y 
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6 2 ir<toT^$n-5S$/lii«. mfR£tlfzX7t-isa. 

[0 0 3 3] ^-f • sxt- 
K*f-f -5 x- 9 ^— X 7 y -f9 - 5 4 IP h <D -> = 1/ - 

[0 0 3 4] i3tt^-f • ^MOX*t>/^-> 
JSLT^T. VX? 5 7 tS£*^*tcy-r 6 8. 7 
0, 6 6£WLX^-5. dOMSE^E- KT'«. 0 2 tCif: 

>6 3ffl$nT^5. LfrL. tfc**- Fte^ • 

[0 0 3 5] CCt-Htll ?W6 8GDjgl/1X (ft 
8) ©x-^te^-f 7 0CDmi/tX<D^-^«tJtfe-r-5 
fc&tcy^'J ^Dyi' 5 2 CX h7^tl4, ^-f 6 8t 
y-i 7 0 t«*Jt«SnT^*HUi«K:. ^-f 7 0ffif 
y-Y 6 6Wmi/'?7.^e>ro^-iS'<J:itge-r-5fc 
tfjfC^U ya-yi/ 5 2(~X hT^n-g). ^{C^20/1 

©x— 5> t)AM-$Z>tztb\Z7, F7£*l. y-f7 0^e© 

4 6 8 ©si2 o/^j&^oDx-^titR-r* 

tztb\Z7. F7£*13. dWMSi:Jt|{©y , ?^->«, V 
X^7 5 7©W£>«U*©£T**ft*r*fc&5&l3*K£ 

[0 0 3 6] J;«Df¥«aiCtt, ^-f • ^-f *-H*fi[fflb 
X> ff k'-A^-f 6 8 i7 0©Xt-ya$X + t 

Dir-y-9-4 8\zm$n. *=EVzfu-,9 5 2 ICX h7f 

sfci&cx^^fi^Kieftsn*. ^ 6 8. 70* 

2 ^Or-^flffllSJS:^- a^RSt LXflJt^tt 

X#X h/Dt7t5 3C:ilt<B>*lM££*l£„ #Xh7" 
D-fey-y-tt, ^RgOD-tK X*l4 0#ttSftgl,, ^© 
fi^yXfA3>Ha-^ 3 6*VN*X 2 3 ^^LTflJ 

[0 0 3 7] ^-f • T-^^-X^-FT'li, ~>X 

t^a i o«±iatra^ic»f^-r^* 5 . 
2^-ocoy-r*6<D^-^^§{fr^.^, xRs^D-t 

5 4 K^oXM^tlS^WioX^S. 
[0 0 3 8] 3>X©VX?7W&3££*l-5<i:. *Rg©UX 
h<h&K^©&S#3>fc?3.-^-r>i'X:7V'f 3 8Ci 



fi&*RS©J^B£X*^>U *s<u-?-m\z^<?)m 
SrxVX^U-l' 4 6±tc^-r^>„ 

[0 0 3 9] X*-fr >?E^ 

i o o»a±©H*»j**e-F**»j«sn*. &&© 
<&#a;-r€)^i:^ia^^fi£xtf- Ficim&a^eKjfHeg 

x&s^e.xfc*., *^hjt«. £Jfa©j?ftiS:*ti§M 
-A*««S&iiai:ill*sn«. n^AWggfHcte. 

[0040] vx^^isaft. 0<j*j;f 1 o o *#e^-tr 
mmzftm-tzz-iztfi-izz*. :o:tn 

^«^-y-y FsiBnfcSHc-rociniaan*. femm 
ns. si*^woj£*«r)*5Cii>-a:<-r*fc«>c. se/N* 

<£/a njte&ftii© 9 -r ? <o*mim l x t> £ 

[0 0 4 l] m^7^# 
^t*-A«S^y5(6](CX^^>$tl. -yjX^-vte^ 

;Hb$tix^Mx^--->i^©^xx hz^ti^. 
,^x*s„ 

[0 0 4 2] tf-A«, jftfflttCtt. **»cSa/j:5V 
-f ^□«'^»©©C^0&ffl§l^fi&fflLX. 5 12tfi7 
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■\Z)V (18-10 O^mlS) <Dy^—)V\ i i7.^r-V>-f 
S» «ffi«^#-£fi£-rs ^®(cf5«SB 

&So 

[0043] ^aj«^mwicfT^n. ^D-y-fO&tt 

So 

[0 0 4 4] 04 «, K¥i/Z.7-A<DWmt. 

s„ s»tt»#«*y-H8 i. tt»«iff«S8 

-5. *V— H 8 1 tt. SiS9 9 fCckot- 2 0 K e V© 
t'-AtECffi^^nt^S. *y— K8 lCD^Scom 
#Siai:ftfftSX5 7 -> a AV-K8 1© 

Sffi8 3©mjECJ;oTn> Ha-Mntl/^. Ay 
-K8 1 tt«8gjHC9 3tw«fcoTJnl^$n-5. *V-H8 
lcDjfi<»^a>x>itl/>X9 5Bift'-ASa 
U^-hf Sfcfett^ffl^tlS. ±a5©d[n]->X^A9 

J103lt**fcttH»C. &{@©*-;i^<=>teSt*-AfMPE 
7 A-?* 9 9*«KW-6nT^«. t*-A 1 0 0 tt— *f 
©»f^H/>Xl|S]S5l 0 1, 1 0 3f-<fc-3Tfiifa 
£fl. fcf— Ate*Ma>U->X*l 0 4±<£>,&©[hJ0 KJRjfcS 

ns, *ndi/>'Xio4i4T»ifrio6. <t>mtii 

0 7t±g!IM-10 5i!!i^a5. bf-Att^. ?x 
£ 5 7±*4 J ^tC]S^Sf^^tlTX + J f >§n5. 56 if 
¥fT&k*-A^*f#;l/>X'l 0 4KJ:-pTISSJK3fc£ 

n, vx? 5 7 *fla6-rixfiFKit*sn&«s»«-r 

So 

[0 0 4 5] =^if-f>-yt- KTtt. 
%mV>X\ 0 4£r«oT_kro7jl;:Ei9tB£ttSo X7" 
--/2 4, 5 7 <hTgB«^>X*ffi)t 1 0 6\tmm 

1 l il:J:oT*I#Jl'hoftottti:70-f^>i' 
snr^T. -ew^-^fi^ttiirsjsg l i2tii3 
sssffirtcciox^^-fcinijisns. tfoitii o 

7«. mail 1 5 fr<t-pTX-^-v ! tcMLTIEtC/\*-1'7 

1107 Ott*^to-B-C «fc 0 . il*«^aSg 117^ 
<0« : Fi6fT«*l , JlOA5*tSt.fIWKI*5feSn«. 
«U>X*1 0 4 ^®oTS^7j(CM-5(DT*. DSiS— 
®^tt'y--f->7^;U*£LT$ffiT-5<i[fn§§ 1 1 3. 
1 1 2lC c fcoT&ffiS§l 1 7 (DjSlzmftZftZ. Z.Z. 



~Q. U^->b'-A«^aj§§ 1 1 7<D7/-F 1 1 8\Z 

mmztitcmmi 1 9ic±o£x*ji/*-ttfit;:wrojg 

-^m^*iHglC^^X^jl,^-l^^;PT'->3 

7f-+-A'j7iMfflii 1 7 ic s 0 

?<i*- h* 1 1 7««iHl 2 1 lC<fc0i£A-f 7X£*IT 

«r»*. ^aju^'f h 1 1 7 frzommmmtmwm 

89.1 2 2KM<~>n. t:*6tff*»*l«7Dty 

-y-4 s tus-rs^TEisstK, 0 1 ©«*t 3 3 

9 1 2 5£tf"LTii!6ns. 

[0 0 4 6] «#WKawfc»«©*£*RriB£-r*fc 

»S«^&tBS§l 2 9*Uf- -y2 4<DTtCt£tt 
£>tiTt^So jg^m^te^X^ 5 7 £S5x*;i^— tril 
iib. SilllStS&gfcL&H. ±gg*^12 3. 4>ife* 
f 1 2 4iT»*Fl 2 7 £;frS&*Sa»«U'>X 

**, jgiim^t*-A^->3 ? h^-A*UT@^mg§i 

2 9 K±S^HblCiSLfcSI::j2afSfc#lC$!ffl2tlSo 

1 2 3«X5^-> ; 2 4 t|^D*felC^^n, — 7j 
Ml 2 4HII1 HtiOOA^ - 3KV\Z&m$ 
tlSo 3&«?ttai5§l 2 9*»5©flMJttJilHSl 3 3 

\z&v mmzn* @i»n^3 3©Sjim^n>#^.> 

[0 0 4 7] ^->X7-A«£7c. -JktftBlirai; 

ttsfgi 6 ota, — ^m^-c-nssiB-c***-*** 

-AU 7^t- K*ffl«T»*. «#»SL«#ttiffln 
itttiHgl 6 2C«kO»«*n. *fcii7nt5»*4 8 
(CiM^tl-So 

[0 0 4 8] B5(t 3 7A2 0ftRy;?X^5 7©T 

©a*©^ t'-Ais (ax) ©tEB&s-e&s. ft 1 ? 

h'XS -y-> 3 >*y - h* 8 1 ^e.^77iS]ca 

So mmmtzi>7>-*)-u>x<Dffi.miie>i&&LtcVpm 

©ST. £-Ate¥fTt*— ACnU^-hSftS. #> 
7/-K7n-7t8 7ttffifflT#/«£^ASTifc»$n 
fcm^SHlLU -7J3S0©b'-Attfc:-A$iJK7A- 
ft9 9i:A»f6. H4©±«0.ISI«9 7tt*lt©bf 
-Am<*0, 04©|f 1 0 5, 1 0 6. 1 0 7A> 

e. s *t#i u > x*© 4> <t * a s z\ t * «SE-r S it & \Z X 

^^p<-->3 >t77-f ^> hfflfr^ffl^tlSo 04© 
3>x>-y-|/>X*9 5©4"'i>te, *y-H8 1 i^JPET 
A-5 1 ^ 9 9i:J:0lij6Snfctti:««Mi:-aiT^ 
s. fflrsif^ffliCoko. tfttssnt/wsio. ^© 
^mx+^>$njR*^n^ya-y 1 euss^©®^ 

,4©f-A«^l/>Xl 0 4#>6ttJT< So 

[0049] x+r >tf-A i o oomttommt. 

5-y>'3> (1.0mA/X7 : -7> f 7» li7/^-7t 
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9 9l:i0I^Sn57A-ftftil ¥-I>mffi&&: 

' -a, fc'-A©tiSf£/8;«{>:g (^©f-Am^fyjwRfg 
CJ:*ilE«-W»9:W-) «. vx? 5 7±©Xa-:7"-tf-f X 
- ©¥#££&&£©<£5&S5S^->X^Al:::fct,>TmB 

It. 4 0cm©$£t^fc:— AA*X£<£fflU m^lHRtfvx 
y- 5 7 tC*5^TitKW^C$^¥AcOl/>X^^fflT'5i 
tCJ:»5/h*<Tf**. ^©t'-AXjtfs/ h^f#-5fc 

[0 0 5 0] m4<D'5'{->7J Jl&ffiftm 11311 

it5x*;i^-©x*-f >t*-A l o Oizftsti&W&^x. 
il OOe V©r*ift*-A 16 7 ^fill^t" 
— >7w;k*tt, »«W8&fliIft#§l 1 2£4 
ffi®ail^t§l 1 3 StW=BftC««tJ8* 
Sr^DX-T-5J;5lcEB$tlT^-5. Hfjt-^m^tePo 
Srro*fc:«toTfiiJ^CiHlfi]^tlS. LfrLft#<=>. — ^ 
X + J i->«^ 1 0 0ttS*f^|fiIH^®»UT^S©T. r> 
-f — >7>c;U^*<-^:t*-A 1 6 7 ^£^(Cil[P]LT 
fe, >>-f->7^M*!-^+t>k'-A100M 

»afc»ur«i*Wfc«ffl*n*. -#*^fiift#§ i i 

7C77-H1 18H ffjtJPjiC0F B 1{Ct'-A 1 6 7 am 

fcm&mi i 7©nu^^tc*i6e.tuRm$n^«t3/«c 
[0051] H5^»4. tta^nsaiam^ta^Ka 

a6tC. ^-f->7^JP^ 1 1 2 . 113©*-#:t:7£ 
tt, .fifoT. £*l<=>©^tel^i;nX£jIoT:>X-x-A 
©±*Ca*. Siltf ©&;S«tSL*lttii§ 1 6 0^53. & 
M?(t 7X^5 7ti4CfgyXfA12 3. 1 
2 4 £i!i®U Sii«^ffiS§ 1 2 9 ©aS^SStfc-TJ; 
^(C/t^ofc^. *x*;M£--e«tH» 1 2 9fc«3ST 

[0 0 5 2] B6i:it±5i:. WIBSftfcav- H* 

*c»r*«^tt©*-5£ii>tt <-*■*&«>»::. 

ifi»4S«JEK»V>T^»4 6ft»«>iate^U!y h 1 3 7± 

#«J«tt7/-K8 7±©ffifiHC0<E$n. 134 © 
9 1.93 t«»W»l»S«*a:35*6'€-©lt 

[0 0 5 3] 0 4©H9®U->Xil|6j8gl 0 1 . 10 3*> 



6&&»mWflift>'X-rAte. iiSXfcf— K©«gi6dlSl« 

0, l7f>^tlT2 0fH©<Il6]7V- h«LT 
4fS0Dh'7'f/N*^&2-P©XT— vfC^bTi&M 
f*oT. Xf-y2 4<h7X9 5 7©ii>'XTAi 
T y Z> «fc 5 IC Eie £ n -5 X * V > £ jSffc-T -5 . 
[0 0 5 4] Hfa-Z>i/tt7h777'^ 

>\d=L — 9 4 2 fC-f — 7i- X£ttTI^&,, S^rCD 

<&pg-rs;i/— ^>n. a^A$dfflia>e3.-^4 2 ic 

tt&lCfcfrvrs A/D 7 - K A* y * LTilffl bI 

[0 0 5 5] f-A*t>^-l:fiittWSl:tt. U> 

x*«t*^tufct^t<sr6)S:^*-r-5ft&©^fli©;p- 

A7*t yliCioT-f ^.-v^n-Slt^CD^X hit 
>X;P*^fflLTViT. ^n6li77-f>/>hiiS 

[0 0 5 6] ^ISTtt. 3t**©^»»fftt!Btt2 0 
KeVOK-Al*M-**ffll/. f-AiltX* 
y Mt-fXCHfB, 0. 05wmTW300nA ^£0.2 urn 
T©l,000nA X + -V >X tf— h*tt, 100 

^^ftf i/-feJP/#THIfe^fiK$ns 5 12 if ^-t;ux + 
t >7 ^ K Sftl LT 5 7-f ? n#T*4. fttHS 
117©^ F*^ttitS^tt. 5 K e VtrffliH 1 0 
0 0*>e 2 0 K e VT©5 0 0 OT-ab-S. ±ft:©->X-r 
A«, 0.05wmX^-> hS^fflT-5100 ^^fei7-fc:;i// 

n. (£A*>Ht?iHg$ns'<^(S3>h7X h©«t;s 

[0 0 5 7] ^ftSXn-lr-ylt 
y-f • y-f^©«^ICtt. ^R5XD-fe-y-t)-5 6©^hE 
«, y-f 6 8A^^ttJ^nfcBi*7 ? -5'$^'f 7 OA^ 

-^^-x^aE©«^ir«. y-r 6 4 fr£>m\tizntzm 
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T>£g*mmmt, *s^wm4, 644, 172 ^tr§s^$ 
172 mt. i 9 8 7t£2 n 1 7 Bizmnzn, *mm<D 

©tC3 0CD/1^*-;5'£{£ffiLT^&,. #fg9§<£> 

[0 0 5 8] y-f ■ y-f *ME*Htt$' r 'f • 
ttSE<D££6t>. /€UyU7f5 2A^4T©f-i' 

/-I 0 l\ 
S x - -2 0 2 
\-\ 0 \) 



& £ ^ -t? JU L T £ n & . 
[0 0 5 9] a. I : tf^-fe;KD^Ufxy-;i/M 

b. G : ^l^X^-;Pt*^irJI/<0{g£©|&ttffi 

c. P : ^WX^-)Pffi<D«£»<4ffiXteft£ 

d. C : ^ffiWi«#WftcD$§2flCQ(&s£ 

□ 7^5 2©f&5lT*4. <h[g#CD;& 

[0 0 6 0] 
[ftl] 

^-Ci ! .?) 



ftoTfg£cD;*c#;*te [ (S,) » + (S T ) »] 1/2 
tan-' (S,/S y ) 
[0 0 6 1] ffi4Stt£ilT©.fc3K:j£*£tt«. 



[0 0 6 2] 
[ft 2] 



c = 



/a||R-2,-2 Q|2 R -2,-l Q|3 R -2,0 Q|4 R -2,I <M5 R -2,2 

a2|R-|,-2 022 R -IH a 23 R -l,0 a 24 R -l , I a 25 R -l,2 

a 31 R 0,-2 OffiRoH a 33 R 0,0 a 34 R 0,l a 35 R 0,l 

04| R |,-2 Q42 R I,-I a43 R l,0 <>44 R M <J45 R I,2 

\a5l R 2,-2 t»52 R 2,-l Q53 R 2,0 Q54 R 2,I Q55 R 2,2 



Z.Z.X\ ttfta.jttttSfcttSbTaMRSn*/^*- 
[ft 3] 

f b \\ l -\,\ b l2 x -l,0 *>| 3 I_| , 1 
R ij = b2|l0.l b22lO,0 b23l0,0 
\ b 3 1 1 1 . I b 32 I|,o b 3 3l|,| 



aij 




Z\Z\X\ I u tt. H«© i#B©5U£ JSBOffKiJW 

[0063] L^fcwc^watt^ttttetToa 

[0 0 6 4] 
[ft4] 




-I 
2 

-2 
2 



0 
-I 
2 



±iSLfc^feT-> 11, g, p, ctemmn&w^v 

IT. utieo/^7/-^tt^'f 7 0<75*fJ$;-r-5>tf^-fe 

ji/Bco/i^-^titlSSn. Htctfi'-fcJi'BKBMrr 
*8m<n\f.9-t)\'<r>n : 7 £.vc&2nz>. t>Lt>tr 

o © / 1 7 ^ — 9 tf ^ -t ; i/ a © i; / 1 5 * - 9 1 co 

[0 0 6 5] l^&lCUT, ^-f 7 OcDS-tr^-feJl/CO/l^ 
^-^«^-f 6 8C0*fiST-g>KStf^-fe;KD/t^^-^ 



[0 0 6 6] £©7^y XAW^SftHmi. ±3!© 
*S^fF^4, 644, 172 mzffl^kZnfc/H ^>P^ 

■y^Tf^$n-5. fif?iJtR»«. 100 *#tf^-t:;i//g>© 

AlC^^^tXitApplicationSpecific Integrated Circu 
it (ASIOTUff 
[0 0 6 7] MnlnSa:3>KP-5> 

^-r • ^-r =e— Kx-tt. d[S]§§3> 5 0 omm 

it, y-i 6 8 (D&X^—i/n. 6 0 (^©^BEIS^'J y 
tcm^ fc*— A 1 0 0 SrftBtttt&Ci: C©ii& 
51. &ffi§§ 1 2 9. 1 6 0. 1 1 7 CQtij^te. ^70 
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^-fj&^^tttusi i KDmtittt&znzo m 

£olz, 7f-v 2 4 f tf-A 1 0 0 Ofiisau 

[0 0 6 8] X^-v-^Kl&tt^fglOy-f 1 £X*V 

3>ho-75 0*4=i^A=i>tf 4 2fr%<D&.$j 
:tlb^t, x, yT8W2 8rt>&» 

ic»jasn*»sifi^**«T*o^«fflsns. x^r 

ttflloStHiftKJSttfiE-rSiliittTSa:^. x, yyj 
Jtl^lf t-A 1 0 0 <Dffifil\zi:^TlgiE2ftZ>. U 

ragnvho-^ 5 o^z.ft^comn^^^ 

7^n^fiIfSj[§I8§3 OKSi*. 
[0 0 6 9] t-A 1 0 6 8 SX + t >t5<t 

^HX^r-M^t'jyD^^ 5 2KX bT2 
tlTl^o tftf-A 1 0 O&y-f 7 0 £X^-\*>L$£ 
fe^ifC^, ^n6©ttt*fc/ ; EU7'Dy^5 2l: 

>h3>eiL-^2 i tciMen^o T^-r^>hn>e 

a-^2 1T11 ^6 8i:^7OA>602OOr- 

bis*>&wm&LT^u^m&\zte, &wm&&iEm^ 

"7X^5 7 (DIHSteB^t;— A 1 0 0 ^eifttt^o 
[0 0 7 0] ^- r-^^t-Htfl «I«I83 

>hp-75on y< • wvmmtmim 
— >jl<o* i <oy<i frt>m*>ftz>AJjmmzmzRt>2> 

[0 0 7 1] (Ii»]i§=3>hn-^5 0f4£>t, Xf-y 



[0072] ^> h=3>e^.-^ 

*a^WF^4,805, 123 ^Cli^nit^o d<0 
^H^W^l 9 8 9^2^1 4BlCfMT2*'U #8it<hfB] 
UKSAKfflUSatlTUT* Specht^^J:^>" Automat i 
c Photomask and Reticle Inspection Method and Appa 
ratus Including Improved Defect Detector and Sub-S 
ysten"T»a. L^MCTTtt, ftSfi^IE 

ct^. X + t>7 < oi!XT77<^>Mlt> 

* — Xn >tfoL — ^^lt (Force Computer, Inc.)C0^E-x 
;UCPU 30ZBE (0<fc3S:¥— Hn>trj. — ^d^KS 

[0 0 7 3] 

T-rut/mfamms o\t, 04002 oa^u-h 1 0 

1, 1 0 3\ZttL-TTj-us?7>7mM&5£4L*TZ>o Z. 
<D1)-7i'X7'2±<DW}mZm9lZ7K£ftT^2>o fip]3> 
hu-7 5 O^^ry^M^XD-yDAC 2 3 
0i:±0 7tDytEi:«*Sft, -t<^a*»45>^ r * 
4S2 3 2 C»*nS. 7>y®IfittDAC 2 3 4S: 
ttfflUT^JSe^T?*, — **7-fey MiDAC 2 3 6 K 
J:03>ho-Jl/$n^o •^>7 p ;I/*-;I/HIhIK2 3 

8, 24014, ^n-?n, 7>^^-itx>K$ 

z.(D7>7\mfam7u-h i o i, i 
o 3 KBJjnsns. 

[0 0 7 4] ^t'jypy» 

-?Uy2 5 2 f4 3fitf)l^— ft^voL — JV&bte 
0, §tya-MSffill 7, 1 2 9, 1 6 0(D# 

I^f^^UyO"^ 5 2<7)§ : E> ? ^l— 
^5tAn*ffiH (77^f7t First In - First Ou 
t) /tUd^ft^c ^1 (Dyy-i 7*\$y-f 6 8a>£ 

X^r-;H^Xh7L, — S2©77^7ttt<t!3 

\ztt-?z>tfi"( xy-;n*x h7t^o :tib 2 -3 co 

7r-f 7*^&<om*»4^RS^ , D-feyy-5 6 £7^-f;* 

omhz <&»«-e»flsu «ta«so sty hT^e^-b: 

[0 0 7 5] pcqEUtt. f0A*l/yX^3O2C, & 
I«U8!:»t58»^ , J^nt7lt4 8^£&Wci£ 
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l:KAAl/yX^ 3 0 2fl A*UyX^08t^y 

mzteZt* 6 4 AW h^^U 3 0 3\Z90y 

[0 0 7 6] cn**fTt4OHDRAM3 0 3f* 
S 0 M12 8 AW h*^rAl:«fflSns. 

[0077] wmm® iz^U£jys>) mm^u-tv 
i6o, ng^bOJtD^^t, ^ne>* 

1 0 0MHz <7)ii^T8 ti>y HlfcxS^MfcU y^U 
[0 0 7 8] Hi^fflffiflt[B7 p nir>y1t4 8tt3fflora- 

otya-j^^so, f^^-^ai uc^sti 

H-tO, ^c^ttl^^ADC (A/D^tfe§§) 9K£D8 
1 lK3i£o ^fix^W >f^l/-^ l l<o 

awn y^xs«***-5&«6^raiJtr^-fc;^6<o 

ir;UO¥i3ffiT&£o ^^M«->7 1 3 KiM 

e.Wo Wy7M/y7^13H ^U^o^S 

2 8 AW b£MyiJtCj££jiu-K^cD8 AW hSv'U— X 

[0079] 3EM£t 

Xf-y2 4©X(i:yWffiBH Teletrac TIPS V 

[0 0 8 0] ->X^A J>hfj--^ 
yXfA 1 0©t*OfinByXTA3>t:a-?3 6 
laotftSn, yXfA3>tfa-^3 SKcfcOA'y* 

«fcoT&?nS. y-^r>X^^>Miyn 

^A$nfcB#r^K^££n, =i>tf^-^ 3 6<£>x;i/ 

[0 0 8 1] =3>e^-^3 6llJ:0ifiE^n§JI/-f 
>tt, vX^A£:x-if£<&;ffl5ffl«#, HiBUfcv* 
X^hyy? #-JUtfW >tW >4f£n&<i"rs*-# 



[0 0 8 2] yXfA3>t:a-^3 6(0JHf>H 

4 ocoam^x ^ icM^nt^s. 

[0 0 8 3] 1. a^A3>ha— ;i/a>tf^L — ^4 
2, #X h^D-fe^-tr 5 8, 7XjA>h'7-34tO 
^T^ilfs^^^n^Vy;^-^Xi7o CKO^X^teS 

^±077^MftftlT^^ 
[0 0 8 4] 2. a>tfzL-^x^X^U< 3 8±0^ 

?:i--trW >^7i-XW^o dCD^X^te, x- 

^7t"y^yXfA^lW^Cti:ioT, 
:x— 1f=*f— #— F 4 0 £ V^XAtJ^JS^T^o 
[0 0 8 5] 3. 7X^^X^^IT37A3> hn 

[0 0 8 6] 4. H 4 0^e>^)3 V> KA** 

§AnpItg^nv>HHi§^^X^o £<0*X*ttS 

— seat**. :o^xj(t £t<d^>->K? 

— \i7>^>i?—7\Z&Z>^z/—>MWZ<Dfr®.m2tl 

[0 0 8 7] xXfAn^ta-j'CWtl/T, UNIX 
f<l/-f >f >^yXfA<0fctT*7>T5 Sun Micro 
systems SPARC 7u±yDrifi$>2>o UNIXtt, ATfiKBSS 

[0 0 8 8] 37A3>h >e^L — ^ 

n^An>hD-;i/3>tfzL-^4 2 tt, ^-h7^-- 

«jg "S^yXfA" cDBn?&Sft£» 

[0 0 8 9] 37A3> hn-;U3>tf^-^4 2 te, 
yXrAnyhfa-^ 3 6^e>Jf^*3frt*. 

[0 0 9 0] n 7An> bT — ^ 4 2 te> Force Comput 
er, Inc. {Z<i:*DXft*>nT\<*2> CPU30ZBEO J: ofc 6803 

[0 0 9 1 ] ^x h^a-tr-yff 

^*is^f*tt, &&w©iMX£ffiiB«:SMeu -ne> 

^P-fevittt, Force Computer, Inc. tCcfcoTf^ b^lT 
^£ CPU30ZBE 68030^— X<0^— K a > 



(13) 



*#W¥5 - 2 5 8 7 0 3 



[0 0 9 2] ef^7 I/-AA777 
tr^7l/-AA77 7 4 4H iSISWfCA^^ft t: 
rt71/-A/ ; EUTS0, e^-tr;i/SfcO 1 2 Ify h 
X\ 480x512 t!i7-fe;K7)IBte^fi*WLT^^o ig«Jft 
7l/-AA7 7 7fi Image Technology Inc.CD^^U F 
G100V T-&£o tf * 7 I/ - AA7 7 7 tt 1 & 3 0 
m, iftr^xyHSU7l/7'>itS. 

[0 0 9 3] Mr^yK 
Hfcx'f X:7V-f 4 6tt, SONY^^P PVM 1342Q<E>cfc:5 

snx^s. *©ck3fta«ttasiH««>aft*i/w-f 

[0 0 9 4] t-^^X7^" 
~$~%>fc&\Z$Lffi£?l ; &CAD (Computer Aided Design) 

Oi:5^r-^^X7^-H *S#fFff§4, 926, 
489-^tCgttCM^$nT^So *H«fHF»4, 926, 489 

\t. 1990^ 5 h 1 5 uizmnzn, *mstrai;»sA 

{^fBSjg^tlfcDanielson l?f;:«k£>"Ret icle Inspection 
System" T$><5 0 
[0 0 9 5] -7X^A>H7- 

uT-)i77*iaii^f§a)(:iMffl^nT^s 

•>i7 7A>F7-l:S<H©P*y HSlTfeS. 
>A>F7-©»10Mlt B2iH3©77yh5 
9<0^^]^*^T^>d^:T$>^> 0 YX^A>F7-34 

JlStl, Force Computer Inc. CO CPU 30ZBE<7)J; 5 ft# 
-*"F3>tf^i:xF7^Wo 3>ea-^ll 
77yh5 90filSftgt*. -tUTTX^JiiBfflft 

jjfaizmmzn, @iwi:7x^A>F7-i:eiw 

XK-?2 1 Of ft*. A> K^-co±T^Sj 

fmvx^An >kfoL--^ 3 6 Kcfcoffijwisfts. 

[0 0 9 6] 7*7— zS 
Xf-y2 4<DilH lfh-A10 0t^77< 



^>FyXfA2 2(Dt)^T^X^ 5 7 

-y2 4«2gftS, ^iOxiy^gfig^ 
ttS<t5Citf«T^fc. iP^, Xf-y2 4H ^ 

7.2 5 7<ox-y®^Silft^rfi]iciHitet>^»t>"e#ft 

2 U x^-^*««W*-3B«cJ:0W«ft 
U>X\*VX?<D&2Jjfa<D&{tZffi®?*tz&\Zftft 
&»ftl>. 

[0 0 9 7] Xf-y2 41t ffitttt* BLfttt&W*?) 

HUcO-7^7U>M^ffl*nTV^o Xf-ytt 
X^lTt>i£fflTt> tft-A 1 0 0 <h^F*Lft^ 
±3l:#8tt#T*S. Xr-y^-7 p >7l/-A^ 
Wlt^l>©T\ SiM^tf— A 1 0 8j&*-£-<Z>T<D&tti 

gi2 9i3it^s. *-7>yu-&\$$Lti. mm 

^DirXK&^TT^SVX^ 5 7 £:t— I/ — A 

±i:l<fc^i:ttffl$ti5. 
[0 0 9 8] 0Sl&^3fiffly7yal/XU-7€- 

5-5<k5l:Xr-^2 4SB»LT^fc. SSJftU— 7 
: t— ^te, Anorad Inc. \Z Jco Tf££>ft£:Anol ine 
;i/ LI £ L2 T^^o 

[0 0 9 9] g^yXrA 
KSyXfAt*U37A3> h n— )V~3 >tf^. — ^ 4 
2co©J^lTfC^^)o xXT-AOffl^co^m^SEB^n^c 
H*bft^«e*©JE*-fe>lt*«flE**»lffib, 
S37A3>Fn-;P3>tf^-?4 2liagf§, £ 
(On/ta-^^, Xd7— hB#, ^ti^tevx £7 — 

^ yvycmtu-^jytfmmz. >&m\zj&vxm* <o 
^^e-Aft^fc^L.T^a^T*^t, ismm^s 

CD£Kikl/T^5. £G>»fm, 3>fcT^-^4 2, 3 
fc£«lfcl«i#14 5 (0 6 £1^8) 3 7A«I 

1 4 0 (Dmrnzmik-Tzrczbizmft-rzo 

7TU<Dmft*VX\ : \zWLW'?Z> 0 
[0 10 0] IfiOS^yXfAll mib-oT^-* 
>y*n*<0«ttH<OMkfPt>ft<R*»*ns<fc3lCK 

ttl 0- 9 H-;U<7)jgi^ft^igU 4 0te-f;*>#> 
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substrate such as an X-ray mask by providing a charged particle beam means for scanning the 
substrate, a means for detecting at least one kind of generated charged particle, and an x-y 
stage for supporting the substrate. 

CONSTITUTION: A mask 57 to be inspected is loaded in an electron column 20 from a holder 
automatically positioned under the column 20 on an x-y stage 24, while being appropriately 
oriented, by a mask handier 34 controlled by a system computer 36. An operator, after coarse 
• positioning by means of an optical alignment system 22, scans the mask 57 with an electron 
beam to observe an image on an image display 46 to store positioning related data in an 
alignment computer 21. Accordingly, succeeding positioning work can be automated. Defect 
processing is conducted based on data in a memory block 52 by a defect processor 56 
connected to a post processor 58. 
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